In Germany and the Netherlands, many bramble scrub associations are distinguished on the basis of the occurrence of Rubus species. The associations belonging to the Prunetalia spinosae Tüxen 1952 are usually assigned to the Pruno-Rubion radulae Weber Osnabr Naturwiss Mitt 3: [143][144][145][146][147][148][149][150] 1974, but published tables show inconsistencies in the occurrence of alliance character species. In this paper, we compare synoptic tables from different sources from the Netherlands and Germany. From this comparison, it is concluded that the associations can be divided over two alliances, the Pruno-Rubion radulae in central Europe, and the Pruno-Rubion sprengelii Weber Osnabr Naturwiss Mitt 3:143-150, 1974 in northwest Europe (excluding the UK). The differential species of both these alliances coincide to a considerable degree with the indicator species of the phytogeographical Rubus territories as defined by Haveman et al. (J Biogeogr 43:1360(J Biogeogr 43: -1371(J Biogeogr 43: , 2016. As can be deduced from recent molecular studies (Sochor et al. Mol Phylogenet Evol 89:13-27, 2015), these territories have an evolutionary background. This is an effect of the unsaturated distribution areas of a large portion of the very young Rubus agamospecies. The same holds true for the two alliances: although they have a different ecology, we argue that their current distribution areas are not a reflection of this ecology, but both their ecology and distribution area are caused by different evolutionary developments.
Introduction
The Rhamno-Prunetea Rivas Goday et Borja Carbonell ex Tüxen 1962 1 are remarkably rich in taxonomically critical genera, like Crataegus, Rosa and Rubus (especially subgen. Rubus). Of these, Rubus subgen. Rubus is by far the largest, with an estimated number of species over 1000 in Europe. In the most recent overview in the Atlas Flora Europaea about 700 species are included (Kurtto et al. 2010) , but large areas in western Europe are not fully covered, especially France. This country lies in the centre of diversity of the genus, so it might be expected that many new species still have to be discovered and described here. Rubus subgen. Rubus in Europe consists of a polyploid series with only five sexual species, and numerous stabilised pseudogamous lineages (Weber 1995) . Already Gustafsson (1942) hypothesised a hybrid origin of the Rubus apomicts, and recent phylogenetical studies have shown that they indeed arose from hybridisation events between only six sexual parental species: Rubus caesius, Rubus canescens, Rubus idaeus, Rubus ulmifolius, and two unknown species, one of subsect. Rubus and one belonging to the series Glandulosi (Sochor et al. 2015) . Sochor et al. (2015) hypothesised the Pleistocene climate fluctuations as driver behind the evolution of the subgenus, and a Holocene expansion of the distribution area of the apomicts. Large-scale biogeographical patterns in Rubus subgen. Rubus in western Europe can be explained by this hybrid background of the species, as was shown by Haveman et al. (2016) : the Rubus flora in the Netherlands and the North-German plain (from here together indicated as the Northwest Continent (NWC) territory, following these authors) is heavily influenced by R. ulmifolius, whereas R. canescens pressed its stamp on the Rubus flora of Central-and SouthGermany and Denmark (the Southeast Continent (SEC) territory).
Modern phytosociological research on Rubus scrubs had its starting point in the 1960-s, with the publication of Weber's dissertation (1967) on hedgerow communities in SleswigHolstein in North-Germany. In this study, the Rubus rich mesophilous hedgerows of the Prunetalia spinosae Tüxen 1952 were placed in two new associations, viz. the PrunoRubetum vestiti Weber 1967 and the Pruno-Rubetum sprengelii Weber 1967, with the remark that both associations probably better could be considered as separate alliances. In several key-stone publications based on studies by himself and others (Reif 1983; Reif 1985; Rosskamp 1999; Wittig 1976; Wittig 1977 ), Weber modified this initial scheme by distinguishing more associations and changing the status of the distinguished associations to alliance (the Pruno-Rubion radulae Weber 1974 and the Pruno-Rubion sprengelii Weber 1974 respectively) and later to suballiance level under one alliance, the Pruno-Rubion macrophylli Weber 1981a, a superfluous synonym of the Pruno-Rubion radulae (Weber 1990 ). According to Weber, the Pruno-Rub(en)ion radulae comprises the bramble scrubs on base rich and nutrient rich soils, whereas the bramble scrubs on slightly acidic and less nutrient rich soils are accommodated in the Pruno-Rub(en)ion sprengelii. Both in the Synopsis (Weber 1999) and in the Pflanzengesellschaften Niedersachsens (Weber in Preising et al. 2003) , the scheme with one bramble-rich alliance (i.c. the Pruno-Rubion radulae) with several associations in the Prunetalia was maintained. It was also adopted in the Dutch national vegetation classification, in which two associations and one alliance were distinguished, viz. the Pruno-Rubetum vestiti and the Pruno-Rubetum elegantispinosi Weber 1981a, which are placed in the Pruno-Rubion radulae (Haveman et al. 1999 ). In the accompanying text, the authors mention the occurrence of the Pruno-Rubetum sprengelii in the Netherlands, but at that time, relevés of this association were lacking completely. In France, Royer (2013) described several new associations which were also placed in the Pruno-Rubion radulae. The thermophilous scrubs of France, which are also found in Spain, Switzerland, Belgium, and probably the southwesternmost part of the Netherlands, are placed in an separate alliance, the Pruno-Rubion ulmifolii Bolós 1954. The Rubus species composition of these thermophilous scrubs have not been explored in detail, which makes their syntaxonomic position unclear; usually they are placed in the Prunetalia next to the Pruno-Rubion radulae (Weber 1974; Weber 1997; Weber 1998b) . The Euroveg Checklist recognises only the Pruno-Rubion radulae for the bramble scrubs on neutral and base-rich soils of western and central Europe (Mucina et al. 2016) .
Comparing the existing classifications of the mesophilous Rubus scrubs from different regions, there seem to be several problems which were addressed briefly by Haveman et al. (1999) and more in detail by . The most prominent problem is the apparent incongruence of alliance character species of the Pruno-Rubion radulae in the different regions. In the Synopsis, Weber (1999) mentioned Rubus bifrons, Rubus montanus and Rubus radula as such for Germany, and, additionally in the overview of scrubs in Niedersachsen (Weber in Preising et al. 2003) , Rubus goniophorus, Rubus hadracanthos and Rubus orthostachys. These species are lacking almost completely in the Netherlands, and they play no role in the Dutch bramble scrubs. In contrast, here Rubus geniculatus, Rubus lindleianus, and Rubus macrophyllus are frequently occurring, and to a lesser extent also Rubus confusidens, Rubus conspicuus, Rubus egregius, Rubus stereacanthos, and Rubus winteri . The underlying cause for this phenomenon might be the relatively small, only partly overlapping distribution areas of many bramble species. Although Haveman (2017) elaborated a little on the effect of this problem on the stability of species combinations over larger areas, it was never studied in detail. In a revision of the Dutch national vegetation overview, argued that this difference in species composition between the German and the Dutch Rubus scrubs should be rewarded in the recognition of two separate alliances though, and they again recognised the Pruno-Rubion sprengelii for the Rubus scrubs in the Netherlands. However, this choice was never substantiated with data.
In this paper, we will compare published vegetation tables of mesophilous Rubus scrubs from different regions to answer the question of the tenability of the classification scheme with two alliances -the Pruno-Rubion radulae and the Pruno-Rubion sprengelii -for the accommodation of the Rubus-rich Prunetalia scrubs in north-west and central Europe. The results of this comparison will be evaluated in the framework of the recent evolutionary and biogeographical literature on the genus, to conclude about the underlying causes of the found patterns.
Methods
The data for the analysis are extracted from the tables published by for the Netherlands, Weber (1999) for Germany, and Weber in Preising et al. (2003) for Niedersachsen. Rubus species data for the south German associations included in the Synopsis (Weber 1999) , in casu the Pruno-Rubetum bifrontis Weber 1990, are complemented with species mentioned by Oberdorfer and Müller (1992) for the Rubo fruticosi-Prunetum spinosae Weber 1974 in the overview table of the Prunetalia in a footnote; these species are in our table mentioned with an 'X'. Likewise, Rubus species which are not present in the tables in the mentioned sources, but nevertheless mentioned in the accompanying texts and footnotes, are included in our analysis. Excluded are pure synantropic communities with introduced species, e.g. with Rubus armeniacus. The synoptic columns or the associations and subassociations based on at least 10 relevés from the mentioned sources are imported and further analysed in Microsoft Excel, resulting in a summarising table with 21 columns. From these original synoptic tables, we included only the phanerogams and hemiphanerogams in our analysis. In the analysis, both columns and species were arranged manually in order to find differential species for groups of synoptic columns, similar to the usual methods used in phytosociology to find differential species in relevé data (Dierschke 1994) . In the final table, only the differential species, the alleged syntaxonomically important species, and the species with high frequencies are included, thus resulting in a strongly shortened synoptic table.
The found patterns in this meta-analysis are interpreted in the light of the haplotype data given by Sochor et al. (2015) and the phytogeographical Rubus regions ('territories') by Haveman et al. (2016) . For this purpose, each differential (Rubus) species from the former analysis is compared with the Dufrêne-Legendre indicator species of the territories and lower hierarchical levels ('florulae') mentioned by these authors. For each differential species is determined if it was mentioned also as indicator species for the Rubus regions, and if so, for which of the three territories: the British Isles (BI) territory, the NWC territory, or the SEC territory.
Results
The resulting synoptic table (Table 1) shows two gradients, viz. a geographical one and an ecological one. The first group of communities (column 1-7, group A) is characterised by e.g. R. elegantispinosus, R. geniculatus, R. lindleianus, R. macrophyllus, and R. winteri. These species define the most western communities from the NWC territory, viz. the North Netherlands, South Netherlands, and Westphälische Bucht florulae (ssu. Haveman et al. 2016) . The second group of communities (column 8-13, group B), all belonging to the PrunoRubetum sprengelii, are characterised by Rubus nemoralis, Rubus platyacanthus, Rubus plicatus, Rubus silvaticus, and Rubus sprengelii. These communities are based on relevés from the Deutsches Tiefland florula (ssu. Haveman et al. 2016) , which also belongs to the NWC territory. Most of the mentioned species are found also in the more western communities, viz. of the North Netherlands and South Netherlands florulae, and several also in the next group. The last group of communities (column 14-21, group C) is differentiated by Rubus rudis and R. radula, and several taxa with a low frequency, like R. montanus and R. hadracanthos. Several of these species are post hoc added to the table on the basis of remarks in the original works, based on phytogeographical studies after the date the relevés were made. In column 14, representing the PrunoRubetum radulae rubetosum sprengelii, also species from the second group are present. The relevés from these columns all originate from SEC florulae, viz. the Northern Mittelgebirge, Denmark, and Mittelgebirge/Alpenvorland florulae (ssu. Haveman et al. 2016) .
Ecologically, the relevés can be divided in two groups. The first group is differentiated by Acer campestre, Cornus sanguinea, and to a lesser extent Lonicera xylosteum and Rhamnus cathartica (column 1-2, and 18-21). They represent the bramble-rich Prunetalia scrubs on soils on slightly more nutrient and base rich soils (Weber 1999) . The second group (column 3-17) is not positively characterised by one or more species, although Betula pendula and Salix aurita are almost restricted to this group; however, they only have a low frequency in the table. This group represents the bramble scrubs on the more nutrient and base poor soils.
In Table 1 , three of the associations from literature are divided over different groups. The most obvious example is the Pruno-Rubetum vestiti (incl. Corno-Rubetum vestiti Haveman & De Ronde in , which is divided over two geographically defined groups, viz. group A and C. Both the Pruno-Rubetum elegantispinosi and the Pruno-Rubetum radulae are split up over the two different ecological groups, as was done already in the original works by distinguishing different subassociations.
From Table 2 it is clear that the differential Rubus species from Table 1 coincide with (a selection of) indicator species of the territories as distinguished by Haveman et al. (2016) . There exists an obvious difference between the groups of differential species in Table 2 . The differential species of group A and B are for a large proportion (60% and 33% respectively) indicated as indicator species for the NWC territory by Haveman et al. (2016) , whereas 57% of the differential species of group C are assigned to the SEC territory by these authors. Indicator species for the BI territory are only present in the in the indicator species belonging to groups A and B.
Discussion

Phytosociological considerations
It can be concluded from the presented results that the main gradient in the data is a geographical one, predominantly characterised by bramble species. A second, ecological gradient, is less prominent, and characterised by phanerogam species. However, this is based on a dataset which is not fully covering the complete study area and for a part not Rubus procerus 10 V
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Rubus ceratifolius 7 taxonomically up to date. The data from the Netherlands is almost completely collected after 1995, and for a large part even between 2005 and 2017, and it covers large parts of the area in which brambles are present. The recent origin of the original relevés guarantees a bramble taxonomy which can meet present-day standards. The German data however are for a large part collected in the 1960's and 1970's, resulting in a serious under-recording of species, amongst which those of the highly critical sect. Corylifolii. The taxonomy of this section was cleared not earlier than the 1980's and 1990's and therefore several of its more common species are added post hoc in the Synopsis (Weber 1999 ) and the overview of Niedersachsen (Preising et al. 2003) , both in the text and in the tables. This severely obscures a clear understanding of the species composition of these scrubs. Furthermore, the knowledge of the bramble scrubs in south Germany is only fragmentary, and data is only available from scattered locations (Oberdorfer and Müller 1992; Reif 1983; Reif 1985) . A problem of the used method is the unbalanced representation of associations in Table 1 . One of the better-understood bramble communities of the Prunetalia is the Pruno-Rubetum sprengelii. It was described for Schleswig-Holstein by Weber (1967) in his classical study of the 'Knicks' (hedges), and later confirmed by Wittig (1976) for Westphalia, Rosskamp (1999) for Niedersachsen, and Haveman et al. (2014a) for the Netherlands. It was included in all three source publications for this paper, and as a result there are no less than seven columns in our table representing the Pruno-Rubetum sprengelii. Opposed to this, the Pruno-Rubetum bifrontis, which probably has a similar large distribution range (considering the distribution of R. bifrons, see Kurtto et al. 2010 ) and internal variation as the Pruno-Rubetum sprengelii, was only studied by Oberdorfer and Müller (1992) and Reif (1985) in south Germany, and only included in the Synopsis in one column. When interpreting Table 1 , this disparity between the associations has to be taken into consideration. In fact, group B consists of German Pruno-Rubetum sprengelii columns completely, and can therefore be considered an artefact, induced by the method. Therefore, it can better be included in group A, together with the Dutch Pruno-Rubetum sprengelii, since the distribution areas of the characteristic species of both groups overlap partly, especially in the western part of the area of the Pruno-Rubetum sprengelii. Of course, better results would be obtained by a proper study of separate relevés of bramble scrubs, but at date, no electronic data from a wider region are available.
The division in a western group (A + B) and an eastern group (C) of communities supports the idea to distinguish two alliances in the Prunetalia to separate the bramble scrubs of northwest and central Europe, viz. the Pruno-Rubion sprengelii for northwest Europe and the German Plain, and the Pruno-Rubion radulae for central Europe, as was suggested by . In both alliances, associations can be distinguished following different lines of reasoning. The first one follows Weber (e.g. 1999) , who distinguishes many associations, solely on the basis of the occurrence of bramble species. A second line of reasoning was followed by Oberdorfer and Müller (1992) , who distinguished only one bramble-rich Prunetalia association, the Rubo fruticosi-Prunetum spinosae (a phantom name), with many regional races based on the occurrence of bramble species. Their argument for this practice is the problematic identification of the microspecies of the Rubus fruticosus aggregate, 
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Rubus caesius + 41 + 60 3 + I + + I + I + + X V I III V II 4  II  8 13 III III III III + II V II II II III  I (Weber 1999) . The following (sub-)associations are included: CRv = Corno-Rubetum vestiti; PRb = Pruno-Rubetum bifrontis; PRe rr = Pruno-Rubetum elegantispinosi rubetosum raduloides; PRe t = Pruno-Rubetum elegantispinosi typicum; PR p = Pruno-Rubetum proceri (= Pruno-Rubetum praecoci nom. Corr.); PRr c = Pruno-Rubetum radulae cornetosum; PRr rs = Pruno-Rubetum radulae rubetosum sprengelii; PRr t = Pruno-Rubetum radulae typicum; PRs a = Pruno-Rubetum sprengelii alnetosum; PRs t = Pruno-Rubetum sprengelii typicum; PRs rg = Pruno-Rubetum sprengelii rubetosum grati; PRs rl = Pruno-Rubetum sprengelii rubetosum langei; PRv = Pruno-Rubetum vestiti; RRa = Roso rubiginosae-Rubetum affinis and their (supposed) capricious occurrence in the scrubs. A third line of reasoning was followed by . The problem in the two first approaches is that the ecological information is obscured, due to the overrating of the value of regionally distributed species with similar ecological profiles by Weber, and the disregard of the ecology of the occurring Rubus species by Oberdorfer and Müller. Therefore, distinguished three associations for the Netherlands, based on the complete species composition of the communities (including the Rubus species), and they concluded that all three associations had clear ecological as well as physio-geographical profiles, and all three associations have their own Rubus character species. The Corno sanguinei-Rubetum vestiti is found on nutrient and base rich soils on loess and old river clays in the southernmost part of the country as well as along the large rivers. It is the western vicariant of the Pruno-Rubetum vestiti (see column 2, Table 1 ). The Pruno-Rubetum sprengelii is found on less nutrient and base rich soils, especially in brook valleys north of the large rivers, in the region adjacent to the German Plain, the classical region of the association. The division in these two associations was based also on the distribution of the ecological differential species in 
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An evolutionary background?
For the understanding of the causes of the differences in species composition of the bramble scrubs in central and Haveman et al. (2016) . Abbreviations and colours territories: BI = orange = British Isles territory; NWC = green = Northwest Continent territory; SEC = blue = Southeast Continent territory; C = NWC + SEC. Abbreviations florulae: DK = Denmark; EM = Eastern Mittelgebirge; NL = North Netherlands + South Netherlands; NM = Northern Mittelgebirge; WB = Westfälische Bucht northwest Europe, it is necessary to realise that most bramble species are (very) young neospecies (ssu. Levin 2000) with unsaturated distribution areas (Matzke-Hajek 1997; Weber 1981b) . Contrary to most plant species in Europe, the agamospecies of Rubus subgen. Rubus largely evolved after the retreat of the ice sheets at the end of the Pleistocene period (Gustafsson 1943; Sochor et al. 2015) . According to MatzkeHajek (1997) , most Rubus apomicts in Europe are still in the first phase of expansion after their evolution, contrary to the large bulk of the European flora, which experienced one or more cycles of range contraction and expansion as the result of (inter alia) large scale climatic changes. This process of range contraction and expansion causes a large-scale resorting of species, and current plant communities developed in a process of competition between (re)colonising species which not necessarily evolved together. Gustafsson (1943) hypothesised that apomixis in Rubus is the result of hybridisation events between (now probably extinct) ancestral species and polyploidisation after the large Pleistocene climate changes. Matzke-Hajek (1997) postulated that speciation and range expansion of the young (apomictic)
Rubus species have taken place in man-made landscapes. Broad-scale molecular study of Rubus species in Europe (Sochor et al. 2015) largely confirmed both these hypotheses: the European apomictic brambles probably originated from only six ancestral species, amongst which R. ulmifolius and R. canescens. After the retreat of the Pleistocene ice sheets, R. ulmifolius migrated from the Atlantic-Mediterranean area northwards along the Atlantic coast, whereas R. canescens migrated from the eastern Mediterranean area to the north along more eastern pathways. Both species formed hybrid swarms with other sexual species, especially with sexual representatives of the series Glandulosi and Rubus caesius, and these hybrids (partly) stabilised after polyploidisation as apomictic lineages. As was shown by Haveman et al. (2016) , the different origins of the Rubus floras in northwest and central Europe are reflected in their respective speciespools. In the NWC territory Rubus flora, the ulmifolius--haplotype is dominant over the canescens-haplotype (Haveman et al. 2016; Sochor et al. 2015) , and in the Rubus flora in the SEC territory the canescens-haplotype is dominant over the ulmifolius-haplotype. Other haplotypes, Fig. 1 Hypothesised distribution areas of the Pruno-Rubion ulmifolii, Pruno-Rubion sprengelii, and Pruno-Rubion radulae. The border areas between the alliances are based on the Rubus territories published by : red = British Isles territory; green = Northwest Continent territory; blue = Southeast Continent territory. The different shades of the colours are the florulae as described by these authors (see legend for explanation) like the glandulosi-haplotype and the suberecti-haplotype, are more evenly distributed over the territories. Haveman et al. (2016) argued that there is a gross difference in ecology between the NWC and SEC territory Rubus floras as a result of ' inherited ecology': the individual species in the apomict swarms inherited the ecology from their ancestors. The ecology of R.ulmifolius and R. canescens can be characterised as 'warm and humid' and 'warm and dry' respectively (Haveman et al., 2016) . Moreover, R. canescens is more or less basiphillous, whereas R. ulmifolius seems to be less demanding in respect to soil pH (Weber 1995) . From our results, it shows that there exists a strong coincidence between the two Rubus territories and the two alliances as here distinguished, and we therefore conclude that both alliances too differ ecologically: the Pruno-Rubion sprengelii is characteristic for more humid, and probably less base-rich conditions than the Pruno-Rubion radulae. However, the current distribution areas of these alliances did not arise as a result of this ecology (i.e. in a process of competition between their respective characteristic species), but as a result of historical evolutionary processes. What we observe is the development of the vegetation in a very early stage of the evolution of the genus, where most species are very young and still have unsaturated distribution areas. Therefore we argue here that, although both the species and the vegetation types can be characterised in ecological terms, the underlying process that causes the difference in species composition of the two alliances has to be sought in the separate lines of development of the Rubus floras in northwest and central Europe.
The strong coincidence between the Pruno-Rubion radulae and Pruno-Rubion sprengelii on the one hand, and the NWC and SEC territories on the other, makes it possible to give a preliminary outline of the distribution areas of both alliances (Fig. 1) . In this figure, also the tentative distribution of the Pruno-Rubion ulmifolii in north-west Europe is given, on the basis of the area of the BI territory (Haveman et al. 2016) . Especially in the south, the exact borders between the alliances are not clear (indicated by question marks in the Figure) . This is mainly caused by the largely unknown bramble flora of France (Kurtto et al. 2010 ), a country with a very rich bramble flora right in the centre of diversity of the genus in Europe (Matzke-Hajek 1997). Another problem is the northern border of the Pruno-Rubion ulmifolii, which generally is indicated as thermophilous. The Rubus scrubs of the hyperatlantic and cool parts of the BI territory, especially in north England and Scotland, are probably not belonging to this alliance, but their exact assignment is unclear.
Although the Pruno-Rubetum radulae and Pruno-Rubetum sprengelii are largely vicariant alliances, even from our table it is clear they are not completely separated. The PrunoRubetum radulae rubetosum sprengelii harbours species from both alliances, and represents a transitional community in the border area between both groups of associations.
Management and ecology of bramble scrubs
For the management of bramble rich Prunetalia scrubs, it is useful to differentiate between ruricolous and silvicolous scrubs (Weber 1999; . Silvicolous scrubs are formed by species adapted to the tempered microclimate of woodlands, characteristic for clear cuts, woodland edges and other gaps in the canopy. Ruricolous scrubs on the contrary, are formed by species adapted to the harsher microclimate outside the direct influence of woodlands, like hedgerows and other scrubs in the man-made (agricultural) landscape. Both the Pruno-Rubion radulae and the Pruno-Rubion sprengelii are typical ruricolous scrub types, in their existence dependent on management. Huwer and Wittig (2012) analysed the change of the species composition of bramblerich Prunetalia hedges in the Westphalian Basin between the 1970's and 2010, and they concluded the species composition changed significantly due to abandonment (or change from the traditional management) and hypertrophication. Establishment of trees in the hedgerows following abandonment caused a decrease of the light-demanding shrubs, and hypertrophication led to the replacement of species of woodland remnants in the field layer by ruderals, like Urtica dioica. Nitrophilous species can eventually even replace Rubus species (Loos 2008; Weber 1997 ). An important, and more disastrous factor in the decline of mesophilous Rubus-rich scrubs has been the large-scale and complete clearing of hedgerows in large parts of Germany and the Netherlands . Whereas intensification can lead to losses of bramble-rich communities, abandonment of formerly used (agricultural) areas can give opportunities for the expansion of bramble scrubs .
Silvicolous bramble scrubs are placed in the Sambucetalia racemosae Oberdorfer 1957, and more particular in the recently validated Athyrio felicis-feminae-Rubion idaei Passarge ex Haveman et al., 2014b . These scrubs are less dependent on human interventions than the scrubs of the Pruno-Rubion radulae and Pruno-Rubion sprengelii. Their typical Rubus flora is formed by the forest-dwelling glandular species of the series Glandulosi and Hystrix (like Rubus bellardii and Rubus hirtus agg.), which have their optimum in ancient woodland remnants. These species seem to form a rather independent evolutionary line (Sochor et al. 2015) , and they would probably dominate the landscape of central and north-west Europe if man wouldn't have cleared large areas, giving rise to the large hybrid-swarms of R. ulmifolius and R. canescens. AthyrioRubion scrubs can develop even in small, natural gaps in the canopy, but typically they occur in vast areas after large-scale felling of woodlands, especially in colline and low-montane regions. Since these scrubs are among the least understood plant communities in Europe (Weber 1998a) , very little is known about changes over time, or the influence of different management regimes or climate changes.
Concluding remarks
As shown in the previous paragraphs, the phytosociological patterns in Rubus scrubs of the Prunetalia in northwest and central Europe coincide with the phytogeographical patterns in the genus Rubus, and we argue that, although both species as well as the vegetation types differ ecologically, phytogeographical as well as phytosociological patterns are caused by evolutionary processes.
It is obvious that the distinction of two alliances instead of one Pruno-Rubion radulae raises the need of new names for several earlier described associations, because an association name can only used once, in one particular alliance. An example is the Pruno-Rubetum vestiti in the Dutch National Vegetation Classification (Haveman et al. 1999) , which in the recently published revision had to be renamed to Corno sanguinei-Rubetum vestiti ) because the original name relates to an association of the Pruno-Rubion radulae, and the Dutch association should be assigned to the Pruno-Rubion sprengelii. The same would apply to the 'Pruno-Rubetum vestiti' published in the overview of Niedersachsen (Preising et al. 2003) , and similar problems may arise when the species composition of scrubs with established names are compared to our Table 1 .
As final comment we would like to stress the need for more detailed phytosociological studies of bramble scrubs in areas where these community-types are under-recorded, and systems which are largely overlooked (like the Rubus-scrubs of woodland-clearings of the Athyrio-Rubion idaei). We think this paper opens promising perspectives of the insights that can be gained when studying this intriguing group. A next step, which also would promote international batosociological cooperation, would be to build an international Rubus scrub plot database, to analyse phytosociological and other patterns in more detail.
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